‘No. 886,847 ' ' _PATENTED MAY 5, 1908.
| . P. NORWOOD. | -
AUTOMATIC RAILWAY SIGNAL

APPLICATION FILED OCT. 5, 1906.

3 SEEETS—SHEET 1.

R i ey

e 1 ¢ _l 17 ,
. . f’#’ ..-r f’{’Ja’ | .
// , 07 ATTORNEY



- No. 886,847, ' ~ PATENTED MAY 5, 1908.
' o J. P. NORWOOD. ?“ I
AUTOMATIC RAILWAY SIGNAL.

APPLICATION FILED 0CT. 6, 1906,

3 SHEETS—SHEET 2.

INVENTOR

- James P/lerecood
| BY - '

ATTORNEY




No. 886,847, - . PATENTED MAY 5, 1908,
J. P. NORWOOD:

AUTOMATIC RAILWAY SIGNAL.
A.PPLIUATIOIT FILLED QCT, b, 19808, '

3 SEERTR—SHEET 3

WITNESSES: | INVENTOR
/ Hrtces . Mﬂc/ , ' J&me 2) ﬂ@rwaad
% ’ | | . , ; 15Y

% //fm.

ATTORNEY



UNITED STATES PATENT OFFICE

JAMES P. NORWOOD, OF CHICAGO, ILLINOIS.

AUTOMATIC RAILWAY-SIGNAL.

~ No. 886,847.

' Specification of Letters Patent.

Patented May 5, 1908.

Application filed October 5, 1906, Serial No. 387,514,

To all whom & may concern:

end ot ea,ch of these sections as mdlcated at

Be it known that 1, Jaxes P. NOI{WOOD a | K, K, K2 and .

citizen of the United Stateb residing at Chi- |

cago, county ot Cook, and State of Hhnois,

have mvented a certamn new and useful Im-

provement i Automatic Ratlway-Signals,. ot
which the following is a specification.

My invention relates to a new and useful
nnpmvement i automatic railway signals,
and has for 1ts object to so construet and ar-
range mechanism and electric circuits as to

pr ovide for the signaling of trains at a cross-
~ ing or other pomta alono a rallway and regis-
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far
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ter either at a central station or upon each

train or both, the position of other trains and

also the time at which the trains pass given
points, whereby the location of any train
may be known and the time at which each
reached any particular point, thus making
collisions next to 1impossible.

With these ends in view, this invention
consists in the details of construction and
combination of elements hereinafter set
forth and then spf,clflcally deswnated by the
claims.

In order that those skllled in the art to

which this imnvention appertains may under-
stand how to make and use.the same, I will

'descnbe its construction in detail, referrmfr
D} letter to the accompanying drawmgs form-

ng a part of this specification, in which—

L_’Fl'ﬂrure 11s & dmﬂ'rammatmal view of two
I‘ﬂlh“v AVS CTossIng each other, showing sema-
phores upon each side of tho crossing, and a
motor upon one line. Iig. 2, a diagram of a
portion of a railway 1llustmtmﬂ a side track
and the switches therefor, and showing a,
semaphore, revolving llghts and also the
mechanism to be connected with said sema-
phore and lights, for actuating the same and
for soundmrr the whistle. -Fig. 3, a diagram

of a portlon of a railway havmg a third rail

arranged adjacent thereto, a diagram of the
train motor cenerator and its local circuits
and a view of the registering mechanism,
and a diagram of the local circults connected
therewmh

In carrying out my invention as here ent-
bodied, A and B represent two railway lines
crossing each other, and C and D are the
third rails arra,nfred adjacent to these lines.
Thesc third rails are arranged I sections
broken at frwen points alono" ‘the lines as in-
dicated at ¢/ and ', which sectlon% may be
of any desired leng th say, every one fourth

mlle and a qemaph{}re may be located at the |

g connected with on@ of the ra
! track. ~

At a crossing such as shown m Fig. 1 the
third rail C bmdn’es the crossing by the wire

| d" and 1s Connected with the semaphore E* by

the wire ¢’ and with the semaphore E? by the

wire f’, while the thnd rall D brldges the
-crossing by the wire ¢” and is connected with

the sbmaphore E by the wire A’ and the sema-
phore E" by the wire ¢/, each sem&}ihore be-
1ls of the

The semaphores are constructed as fol-
lows: I 1s an ordinary post to which is piv-
oted the swinging arm 1 connected by the
rod J with the lever J” and the spring J?, and
this spring normally holds the semaphore 1n
a lowered position shown in Fig. 2. K rep-
resents a.motor, power-for which is supplied
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through the wires L which form a part of the

circuit made by the movements of the train

from one section of the track to another, and
this motor carries the pinion K’ which
meshes with the rack bar K2, the lower end
of the latter being connected W1th the lever
J’ so that when the motor 1s revolved in the
direction of the arrow marked thereon the

- arm I of the semaphore will be raised as will

be readily understood. M 1s a_gear wheel
also meshing with the pinion K’ and having
attached thereto the connecting rod M

80

which operates the air pump M* for forcing -

air through the pipe M? into the cylinder M4

to this cylinder is attached the Whlstle N

adapted to be operated by the lever M® the

outer end of the latter being connected with.

the link M7 in the slot of which 1s-fitted the

pin’ N carried by the gear wheel N’, the latter

meshing with a pinion upon the same shaft
with the gear wheel M’. , The result, of this
arrangement 1s that when the motor is put in

operation from the train the semaphore arm I
is raised, air is pumped into the cylinder M*

and a half revolution of the cear wheel N’
wlll open and close the Whlstle so as to cause

96
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it to be sounded for.a given’ hmgth of time

and then shut off.

In order that the sight signal may be made -

more prominent and thus avoid the Posmblhty

of the engineer passing the same without ob-

105

serving it 8| arrange two or more arms O upon -

lights indicated at O® to the outer ends of
these arms so that when this shaft O is re-
volved these lights -will swing across the
track, giving the appearance of the hight

‘the horizontal shaft O’ and attach electrlc' "
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being waved by an attendant; this shaft O’ | ma-gnet W2 and also by a pmp_er Wire with

65 band W js connected by the wire W* with the

100
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is reveived by the motor K through a bevel | the battery W* which battery is connected
gear (J® meshing with & corresponding.gear | by the wire W® with the pointer ‘T, thus
upon the same shaft with the pinion K’, thus | forming a local circuit in which the magnet

-5 Wwhen the motor K 1s put into operation the | W? 1s included, and as the pointer comes in 7
hghts O will be swung to and fro across the | contact with the raised ribs of the band W
track. - .- ' - | the circuit will be closed and the magnet W?*

- The diagram of the railway track and | vitalized, causing 1t to drag its armature
switeh in Iig. 2 illustrates the manner in | thereby depressing the swinging pin W*

19 Wiieh the semaphore and its attendant | which will make an impression in any suit- 75

- mechususm will-be put into operation when | able disk revolved by the clock mechapism
the main line 1s closed by the switch, the side | W7, thus showing the time at which the hand
‘track being open.- In this diagram I’ repre- | passes any given rib, and these ribs, as be-

‘sents a contact block at eacn end of the | Tore stated, represent stations along the line

15 bridge wire ', and P*is a contact block car- | at which the current-of the generator will be gg
ried. by the switch block ‘and connected by | thrown to line thereby operating these regis- -
the wire ® with the third rail C, this arrange- | tering mechanisms wherever included in the-
ment being the same at each end of the side |'circult and indicating the time at which the
track, Thus when the switch is in the posi- | train  passes any particular station, 'The

og tlon shown in Fig. 2 the main track being | band W’ is electrically connected.with the g5

- open and free for the passage of the train, | magnet X by the wire X’ and is also included

~ the block P%1s.0ut of contact with the block | in the circuit with the battery W+ and the
P and consequently no current passes to the | pointer T so that when the pointer 't or the
motor gver t%xe wire 1, but should the switch EI‘US}I carried thereby contacts with the ribs

o5 be thrown so as to close the main line and | upon the band W’ the swinging pin X* will g¢
open the side track for the passage of the | be depressed making an impression upon any -~
train thereon, this movement -of the switch | suitable card carried by the clock mechan-
lever will also carry the block P? into contact | ism X3 This will indicate the time at which
with the block P thus completing the circuit | the train passes each of the sections in the

aq between the track rail and third rail, causing | third rail. -+ T | 795

~ the motor to operate and bring about the | As a means of attracting attention to the
movements described, namely, the raising | fact that the register is being made, alocal
of the semaphore arm I; the sounding of the | circuit o leads from the battery W* to ' the
whistle and the swinging of the lights O? | lever 8* and back again, and has included

a5 8cress the track. -~ | therein the lamp b:.so that if further upward

| On each train motor, at local stations, such | movement of the lever continues it wili make
as switch towers, or at & central station, such | contact with . the point ¢ thus closing this
as a train despatcher’s office, or at all of | local circuit and causing the lamp & to flash.
these may be placed a recording mechanism | d represents a resistance coil meluded 1

1o Tor deterinining the location and time at | the circuit leading from the frain motor to 105

which the train reached a particular location, | the third rail, and from- the further side. of 3
~ and- the construction and arrangement of | this coil a'local cireuwit e is run back to the
- this mechanism. is as follows:—it being un- | generator, in whiciy is included the electro-
derstood that a direct current generator 3 is | magnet fand g ‘amp ¢, and so long as no cur-

45 located upon the train motors-and the termi- | rent is opposed to the current of this gener-
nals thereof connected one with the rails of | ator o current will flow through the local
the track through the wheels of the motor, |.¢ircuit e causing the lamp ¢ to burn, and at
and the other to the third rail C through an | the same time vitalize the magnet f holding
ordinary traveling shoe A% At each’ point | its armature A in contact with the poles of

50 where the indicating mechanism is located a+ said magnet, but when a counter current 1s 315
wire S leads from the third rail and a wire & | thrown to line opposing the current from the
leads back to the track rail, and these wires | generator ), the voltage will be neutralized,
jead to and from the electromagnet 8* which | and no current will pass through the coil ¢
actuates the armature % carried by the | nor through the local circuit e, thus causing

55 lever ¢ the outer end of which serves as | the armature £ to drop down and close the 120
a pawl to revolve the ratchet wheel &° ste{) branch 4 of the local circuit, in which 18 lo-
by step, and this ratchet wheel carries with | cated the lamp j preferably red. This will
it the pointer I'. - The dial mn front of which | extinguish the lamp g and light the lamp-7,
the pointer T moves consists of two metallic | due to the fact that the col d has suflicient

60 bands W and W', the former havingiraised | resistance to prevent the neutralizing of the 125
ribs thereori representing the stations or | current from the generator Q in the local
other desired localities along the line, while | circuit on the near side of the coil. Alter-
the band W’ also has raised ribs representing | nate trains running in the same directions
the blocks or sections of the third rail.  The | are to throw currents of opposite polarity to

' | line so that when two trains moving in the 130



20

iy
Cod)

L0
Y

40

886,847

same direction come upon the same section

the current from both generators will be
nettralized, and the lamp ¢ extinguished and
the lamp 7 lighted 1n both train motors.

k represents a lamp bridging on wires S
snd S’ so that so long as but one train is in 4
block to which this circuit 1s connected the

lamp & -will burn, but should a second train

enter this block the neutralizing of the cur-
rent by the operation of the two generators
as before described will extinguish the lamp

k, thus notifying the station as well as the

two train motors that a second train has
entered this block.

included will enable the station to com-
munlicate with either or both of the trains by
telephone or telegraph, the instruments of
which would of course be connected in the

carcuit.

In order that the station may be able to
signal & train to stop a generator I may be
located 1n the station in the-circuit with the
wires S and 8/, and by means of a switch m
the circuit may be closed so as to neutralize
the current on the main line, thus lighting
the lamp 7 in the train motor, thereby notify-

g the driver that his train must come to a

stop, after which the station may communi-
cate with -the driver by the proper manipu-
lation of the switch m, so as to produce
flashes of the lamp 7 corresponding to a pre-
determined code, or these communications

may be had by telephone. Should one of
these registering mechanisms be located

upon the motor of each train traveling upon
a road equipped with my system, and an-
other be also located at a central station,
such as a train despatcher’s office, the driver
of each train when coming within a certain
distance of another train moving in either
direction the registering mechanism under
his observation will indicate where the other
tram 1s located, and at what time it reached

either the station or block, likewise the train

despatcher will have accurate record of the
position of each train and also know the
time at which they pass any particular sta-
tion or block. -

Having thus tully described my invention,
what 1 claim as new and useful, is— _

I. The herein described combination of g
railway track, one of the rajls of which forms

a part of an electric circuit, a third rail elec-

- with the generator, sald mechanism being

trically broken in sec*ions, a traveling motor
adapted to runulilp(m the track, a shoe carried

by said motor adapted to run upon the third.

rall, an electric generator carried by the mo-
tor, semaphores located at suitable points
along the rallway, mechanism connecting
each semaphore and included in the circuit

adapted to operate the semaphore from elec-
tric currents from the generator, and rec. rd-
ing mechanisms also ineluded in the ¢ cuit

This neutralizing of the

5 circuit in which the two trains will then be | phores, a shoe carried by the traveline mo-

‘wires for including said moter in the circuit

oy

In which the generator is included, said re-
cording mechanism adapted to register the
location and time at which a train reaches
or passes a given location, as specified.

2. In a block signal system, the combina-
tion with two railway tracks crossing each
other, one rail of each track forming a part
of an electric circuit, a third rail electrically
broken m sections arranged beside each
track, bridge wires connecting the broken
sections of the third rails at the crossing, a
semaphore located .on each side of the cross-
ing on each track, wires connecting the third
rail of each track with three of the sema-

70
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‘ & 80
tor, sald shoe adapted to travel upon the
third rail, and a generator carried by the
traveling motor for transmitting current to

‘the line-to operate the mechanisms of the

semaphores, as spectfied. .

3. In combination with a system of the
character described, a semaphore, means for
normally holding the swinging arm of the
semaphore in a lowered position, a motor,
g0
of a traveling generator, an air compressor
connected with the motor, a tank for receiv-
ing compressed air, a whistle connected with
the tank, means connected with the motor
for openmng and closing the whistle, and
means also connected with the motor for ele~
vating the swinging arm of the semaphore, -
as specified. o

4. In combination with a system of the
character described, a 'semahp_hore, means tor

. , 100
normally holding the swinging arm of the

| semaphore mm a lowered position, a motor,
wires for including said motor in the circuit

of a traveling generator, an air compressor
connected with the motor, a tank for receiv-
ing compressed air, & whistle connected with
the tank, means connected with the-motor
for opening and closing the whistle, means
also connected with the motor for elevating

108

the swinging arm of the semaphore, revolv- 110
ing arms, lights carried upon said arms, and
means connected with the motor for revolv-

ing these lights across therailway, as specified.

5. In combination with a system of the
character described, a semaphore, means for 115
normally holding “the swinging arm of the
semaphore in a%owered position, a motor,
wires for including said motor in the circuit
of a traveling generator, an air compressor
connected with the motor, a tank for receiv- 120
mg compressed alr, a whistle connected with
the tank, means connected *with.the motor
for opening and closing the whistle, means
also connected with the motor for elevating
the swinging arm of the semaphore, revolv- 125
ing arms, lights carried upon said arms,
means connected with the motor for revolv-
ing these lights across the railway, and a con-
tact block carried by the raillway switch for

opening the circuit, electrically connecting 13¢
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the motor with the traveling generator, as
speeiied. .. - ' B
6. In a system of the character described,

the combination of a railway track, one rail
“of which forms a part of an electric circuit, a -

third rail electrically broken in sections, said
sections forming a part of said circuit, a gen-
erator located upon a train motor, means for
“including said generator in the cireuit and a

recording mechanism also included in the. |

circult, said recording mechanism adapted to
record the number of sections passed by the
~train and the time at which each section is
‘passed, as specified. T
7. In a system of the character described

~third rail electrically broken in sections, said
sections forming a part of said circuit, a gen-
erator located upon a train motor, means for
mcluding said generator in the circuit, a re-

cording mechanism also included in the cir-

cuit, said recording mechanism adapted to
- record the number of sections passe

filed.

' N " e ‘ : .j--.- " . g B L
the combination of a railway track, one rail |, the recording station for neutralizing the

- of which forms a part of an electric circuit, a §

by the
train and the time at which each section is.
passed, and means such as a generator lo- 1|
cated at the recording station for neutraliz--|

. Witpesses: _
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ing the current in the eircuit whereby a sig-_

nal is given upon the train motor, as speci-

8. In a‘system of the character described,
the combination of a railway track, one rail
of which forms a part of an electric eircuit, a -
third rail electrically bioken in sections, said
sections forming a part of said circuit, 2 gen-
erator located upon a train motor, means for

including said generator in the circuit, a re-

cording mechanism also included in the cir-"

cuit, said recording mechanism adapted to

record the number of sections passed by the
train and the time at which each section is
passed, means such as a generator located at

current In the circuit whereby a signal is

given 'upon the train motor and means for
communicating with the driver of the motor,

. as speciiied. - -

" In testimony whereof, 1T have hereunto_af-

fixed my signature in the presence of two

‘subscribing witnesses.

JAMES P. NORWOOD.

S. M. GALLAGHER,
K. N. ScHorIiELD,

o R
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